(+/-)-huprine Y, (-)-huperzine A and tacrine do not show neuroprotective properties in an apoptotic model of neuronal cytoskeletal alteration.
Acetylcholinesterase inhibitors (AChEI) are among the drugs most widely used in the treatment of Alzheimer's disease. They increase the levels of acetylcholine and thus improve the cognitive symptoms that are impaired. We tested whether specific AChEI show additional neuroprotective properties against colchicine-induced apoptosis in cerebellar granule neurons (CGNs), a well established apoptotic model mediated by neuronal cytoskeleton alteration. Colchicine-induced apoptosis is due to an increase in the activity of GSK-3beta and CDK5, two enzymes involved in cytoskeletal alteration. Furthermore, the intrinsic apoptotic pathway is activated by colchicines, as revealed by cytochrome c release and Bax translocation. Tacrine, (-)-huperzine A and (+/-)-huprine Y, the AChEI tested in the study, did not reverse the loss of neuronal viability induced by colchicine. Moreover, the increase in apoptotic features induced by colchicine treatment, as measured by flow cytometry and nuclear chromatin condensation, was not prevented by these AChEI. Although some of these drugs are of interest to treat Alzheimer's disease, their lack of efficacy in the prevention of colchicine-induced apoptosis in CGNs suggests that they cannot prevent neuronal loss due to cytoskeleton alteration.